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Objective: To explore the mechanism of Xiaotan Sanjie Recipe (XtSjR, Recipe for dissolving phlegm to eliminate 
stagnation) in inhibiting proliferation of gastric cancer cells.  
Methods: The nude mouse human gastric cancer MKN-45 in situ transplantation tumor model was established by 
use of OB glue, and 40 model mice were randomized into 5 groups, model group, low-dose XtSjR group, 
middle-dose XtSjR group, high-dose XtSjR group, and 5-Fu group, 8 rats in each group. Human gastric cancer 
MKN-45 telomerase reverse transcriptase (hTERT) protein and mRNA expressions were assayed by 
immunohistochemical method and real-time fluorescence quantitative RT-PCR, and influences of XtSjR on the 
expressions of hTERT protein and mRNA were investigated in the nude mouse human gastric cancer MKN-45 in 
situ tumor transplantation model.  
Results: 1) There were significant differences in the mean tumor weight between the low-, middle-, high-dose 
XtSjR groups and the model group (all P<0.01); 2) There were significant differences in the hTERT positive 
expression rate between the middle- and high-dose XtSjR groups and the model group (P<0.05 or P<0.01); 3) There 
were significant differences in the hTERT mRNA content between the middle- and high-dose XtSjR groups and the 
model group (P<0.05 or P<0.01).  
Conclusion: 1) XtSjR has a marked inhibitory effect on the growth of gastric cancer cells; 2) XtSjR inhibits 
telomerase activity by down-regulating the expressions of hTERT protein and mRNA, shortening the length of 
cancer cell telomeres gradually, losing the ability to infinitely proliferate, and finally inhibiting the growth and 
proliferation of tumor cells.  
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The difficulty and unfavorable prognosis for gastric 
cancer treatment mainly are due to easy recurrence and 
metastasis. Clinically, 80%–90% or more cancer patients 
die of recurrence and metastasis. Therefore, effectively 
inhibiting the rapid division and pro-liferation of 
malignant cancer cells, and controlling their recurrence 
and metastasis are a core problem for cancer treatment. 
Xiaotan Sanjie Recipe (XtSjR, Recipe for dissolving 
phlegm to eliminate stagnation) is an empiric pre- 
scription for treatment of gastric cancer. In the present 
study, effects of XtSjR on human gastric cancer MKN-45 
telomerase reverse transcriptase (hTERT) protein and 
mRNA expressions were investigated in the nude mouse 
in situ tumor transplantation model established by use of 
OB glue, so as to explore the mechanism of XtSjR 
inhibiting proliferation of gastric cancer cells. 
MATERIALS AND METHODS 
Animals and Tumor Strains1 
Forty BALB/c nude mice, either females or males, aged 
6 weeks, weighing 20–24g, were supplied by the 
Shanghai Experimental Animals Center, the Chinese 
Academy of Sciences (Use License No: SYXK(沪): 
2006-0033), and fed under SPF grade condition. The 
human gastric cancer MKN-45 cell strains passed in 
subcutaneous part of the nude mouse were supplied by 
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the Shanghai Experimental Animals Center, the Chinese 
Academy of Sciences. 
Drugs and Reagents  
Drugs: XtSjR, composed of Zhi Nan Xing (制南星 
prepared Rhizoma Arisaematis), Zhi Ban Xia (制半夏 
prepared Rhizoma Pinelliae), She Mei (蛇莓  Herba 
Duchesneae), Gan Chan Chu Pi (干蟾皮 dried Venenum 
Bufonis) were purchased from Shanghai Leiyunshang 
Co., with definite producing area, which were decocted 
in a rotating evaporator, and the low-dose, middle-dose 
and high-dose were calculated according to the cal- 
culative ratio of human and mouse. 5-fluorouracil (5-Fu) 
was purchased from the Department of Crude Drugs, 
Changzheng Hospital, 250 mg/ampule (N0.050608). 
Reagents: Medicinal OB glue was made by Guangzhou 
Baiyun Medicinal Glue Co. LTD (N0. 050122); Human 
telomerase reverse transcriptase (hTERT), and rabbit 
anti-human multi-clone antibody, 0.2 ml, 1:100, were 
produced by Wuhan Boster Biological Engineering Co. 
LTD (NO.BA0564); Immunohistochemical Envision 
kids were purchased from Fuzhou Maixin Biological 
Technique Development Co. LTD. (NO.KIT9901); 
Primer and Probe of hTERT, referring to the design, 
were designed and synthesized by Shanghai Yingjun 
Biological Engineering Co., (amplification fragment 161 
bp); Primer and probe of GAPDH (3−phosphor- 
glyceraldehyde dehydrogenase) were supplied by the 
kids, (amplification fragment 202bp).1 Upstream primer 
of hTERT: 5'-GCCACGTCTCTACCTTGACA-3'; 
Downstream primer of hTERT: 5'-GGCACATGA- 
AGCGTAGGA-3'; Probe:  5'-CCTCCAGCCGTACA- 
TGCGACAGTT-3'; Upstream primer of GAPDH: 
5'-CACCCC- ATTTGATGTTAGTG-3'; Downstream 
primer of GAPDH: 5'-CCATTTGCAGTGGCAAAG-3'; 
Probe: 5'-FAM-CAAGGCCGAGAATGGGAAGCTTG- 
TC-TAMRA-3'.  
Establishment of Nude Mouse Human Gastric Cancer 
MKN-45 in situ Transplantation Model 
The nude mouse human gastric cancer MKN-45 in situ 
transplantation model was established with the OB glue 
method first developed by our laboratory.2 With aseptic 
manipulation, the subcutaneous tumor tissue of the axilla 
in the nude mouse was separated and taken with the 
fibrous capsule removed, which was incised and the 
tumor tissue with good growth, reddish and fish 
flesh-like shape was selected and put into a saline 
solution and cut into cubes of 1 mm3 for use. After the 
experimental animal was anaesthetized by intra- 
peritoneal injection of 0.4% pentobarbital sodium 
(60mg/kg), and skin was disinfected routinely, left lateral 
of the medium was incised and the serous layer of the 
gastric wall in the greater curvature of stomach near the 
gastric antrum was made a cut with a aseptic syringe 
needle of 1 ml, with no bleeding limited, and the injury 
was pushed and pressed with a smooth forceps, making 
local gastric wall form a concavity, and one cube of the 
prepared tumor tissue was implanted in the concavity, 
and then the surface of the tumor tissue was covered 
with one drop of medicinal OB biological glue. About 
40s later it coagulated, the abdomen was closed and 
sutured. 
Grouping and Administration 
Forty-eight hours after modeling, the animals were 
randomly divided by a random number table into model 
group, low-dose XtSjR group, middle-dose XtSjR group, 
high-dose XtSjR group and 5-Fu group, 8 mice in each 
group. The mouse in the model group was administrated 
with 0.4 ml saline by gastric perfusion, once daily; and 
for the mouse in the low-dose XtSjR group, middle-dose 
XtSjR group and the high-dose XtSjR group, 0.4 ml 1.46 
g/ml, 2.92 g/ml, and 5.84 g/ml XtSjR were respectively 
given, once each day, for 6 weeks; and for the 5-Fu 
group, 0.4 ml 6 mg/ml 5-FU was administrated by 
intraperitoneal injection, once each week, for 3 weeks. 
Six weeks after the treatment, the tumor-carried mice 
were killed under anesthesia, and the tumor tissue was 
completely separated and taken from the stomach. After 
the fibrous capsule was removed, the tumor was weighed 
with an electric balance and the tumor-inhibiting rate 
was calculated. The tumor was cut into two parts with 
scissors, a part was rapidly put into liquid nitrogen and 
frozen for real-time fluorescence quantitative RT-PCR 
detection, and another part was fixed with 10% 
formaldehyde for immunohistochemical examination. 
Detection of hTERT Expression with Envision 
Immunohistochemical Method 
After de-paraffin, hydration and repair in microwave 
oven, the paraffin section was dripped with first antibody 
of hTERT, 37℃, 2h; washing 3 x 3 minutes with PBS; 
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dripping Envision reagent, 37℃, 30 minutes; washing 3 
x 3 minutes with PBS, DAB coloration, counter staining 
with hematoxylin. 
Referring to the method, the results were assessed and 
hTERT protein positive cells showed pale brown 
granule-like shape, located in the nucleus.3 Positive cells 
<5% was regarded as (-), 5-25% as weak positive (+), 
25-50% as moderate positive (++), and over 50% as 
strong positive (+++).  
Detection of hTERｍRNA Expression with Real-time 
Fluorescence Quantitative RT-PCR 
Total RNA extraction: About 50 mg gastric cancer tissue 
of the nude mouse was added with 0.4 ml Trizol and 
homogenized, and then added with 0.6 ml Trizon (in 
total 1 ml), which was placed at room temperature for 5 
minutes; added with 0.4 ml chloroform, severely shaken 
by a hand for 15 s and placed for 5 minutes at a room 
temperature; centrifuged, 12000 rpm, at 4oC, for 20 min. 
The supernatant was taken and added with equal volume 
of absolute ethyl alcohol for sediment of RNA at -20℃; 
centrifuged at 4℃, 12000 rpm, for 20 minutes; the 
supernatant was discharged, added with 75% alcohol of 
0.75 ml for washing, centrifuged 12000 rpm 4℃ for 1 
minutes; the supernatant was discharged, washed with 
0.75 ml 75% alcohol, centrifuged in 7500 rpm, at 4oC, 
for 5 minutes. The supernatant was sucked with a 20 µl 
tip, and the sediment was dried at 37℃ and resolved 
with 50 µl DEPC-processed water, mixed and stored at 
-70℃ for use. 
Synthesis of cDNA: The first step: 9 µl DEPC-processed 
water, 0.5 µl RNasin, 1 µl Oligo dT primer, RNA sample 
1 µl, 72℃, 2 min; ice bath, 2 min; The second step: 
5xbuffer 4 µl, 10xdNTP 2 µl, DTT (10 mM) 2 µl, 
M-MLV enzyme 0.5 µl, 42℃, 1h, ice bath, 2 min. After 
the end of reverse transcription, the reverse transcription 
products were kept in a refrigerator at -20℃ for use. 
PCR amplification: cDNA template 5 µl, 5xbuffer (Mg2+ 
free) 10 µl, hTERT upstream primer 0.5 µl, hTERT 
downstream primer 0.5 µl, dNTP 0.5 µl, fluorescence 
probe 0.5 µl, Tag enzyme 1µl, double distilled H2O 32 µl, 
altogether 50 µl, which were placed in a Real-time PCR 
detector (ABI-7300 Sequence Detection System, ABI 
Co., USA), and were amplified according to the 
following condition: 93℃ 2 min; 93℃ 45 s, 48℃ 1 min, 
10 cycles; 93℃ 45 s, 48℃ 45 s, 30 cycles. 
Calculation of results: Ct value also is called as threshold 
cycle value, which represents the corresponding cycle 
number when the firstly detected fluorescent signal 
higher than the basic level increases in PCR circulating 
process. After the real-time PCR amplification was 
completed, a gene amplification curve was automatically 
produced, for the positive sample, it showed a typical 
S-shape lifting head. Ct value was used as the ordinate 
and logarithm of the corresponding template beginning 
copy number (LogC0) as the abscissa, forming a 
standard curve. According to the standard curve and Ct 
value of the sample, the content of hTERTmRNA of the 
sample can be calculated. The content of hTERTmRNA 
= hTERT copy number/GAPDH copy number. 
Statistical Method 
All data were processed with SPSS11.5 statistical 
software and the positive rate of immunohistochemical 
samples with Chi-square test; the measurement data 
were expressed as mean ± standard deviation ( x ±s) and 
analyzed with One-way ANOVA. LSD-t test was used 
for comparison between two groups. 
RESULTS 
Tumor-inhibiting Effect of XtSjR (Table 1) 
In the model group, the mass could be touched in the 
upper abdomen of the tumor-carried mouse on about 3 
weeks of modeling, while in the XtSjR groups, it 
appeared later, about 4 weeks of modeling, a 0.1–0.4 cm 
nodular mass could be touched. The nude mouse gastric 
cancer MKN-45 in situ transplantation tumor was larger 
in the model group and the low-dose XtSjR group, and 
the transplantation tumor was smaller in the middle-dose 
and high-dose XtSjR groups and the 5-Fu group, with no 
side-effects found. 
Effects of XtSjR on hTERT Protein Expression (Table 
2) 
hTERT protein positive cells showed pale brown 
granule-like shape, located in the nucleus with different 
shades. The hTERT protein positive expression rate was 
37.5% in the middle-dose group, 37.5% in the 5-Fu 
group, and 25.0% in the high-dose XtSjR group, with 
significant differences as compared with the model group 
of 87.5% ( P<0.05 or P<0.01).  
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Table 1. Mean tumor weights of the in situ transplantation tumor and the tumor-inhibiting rate in groups ( x ±s ; n=8) 
Groups Tumor-weight (g) Tumor-inhibiting rate (%) 
Model             
Low-dose XtSjR      
Middle-dose XtSjR    
High-dose XtSjR      
5–Fu              
3.15±0.74 
1.99±0.56** 
1.74±0.54** 
1.32±0.68** 
1.52±0.37** 
– 
36.62 
44.82 
58.11 
51.82 
Notes: Compared with the model group, **P<0.01.
Table 2. Expression of human gastric cancer MKN-45 cell hTERT protein in groups (n=8)                              
Groups   Negative Weak positive Middle positive Strong positive Positive rate (%) 
Model   1 1 3 3 87.5 
Low-dose XtSjR 3 1 2 2 62.5 
Middle-dose XtSjR 5 2 1 0 37.5* 
High-dose XtSjR 6 1 1 0 25.0** 
5-Fu 4 2 1 1 37.5* 
Notes: Compared with the model group, *P<0.05, **P<0.01. 
Effects of XtSjR on hTERTmRNA Expression (Table 
3) 
As compared with the model group, hTERTmRNA 
contents in the low-dose, middle-dose and high-dose 
groups were gradually decreased and showed an obvious 
dose-dependent relation, with significant differences as 
the 3 XtSjR groups and the 5-Fu group compared with 
the model group (all P<0.05).  
Table 3. Expression of human gastric cancer MKN-45 in 
situ transplantation tumor hTERTmRNA in groups  
( x ±s ; n=8) 
Groups Sample/GAPDH 
Model 0.1528±0.1254 
Low-dose XtSjR     0.0621±0.0383 
Middle-dose XtSjR   0.0476±0.0653* 
High-dose XtSjR 0.0237±0.0194* 
5-Fu 0.0447±0.0416* 
Notes: Compared with the model group, *P<0.05. 
DISCUSSION 
Cancer is a disease of cell proliferation getting out of 
control, and near 90% of cancer cells have telomerase 
high activity expression; The positive rate of telomerase 
in gastric adenocarcinoma tissue is about 85%, and 
activation of telomerase is a necessary condition for 
cancer cell unlimited proliferation.4 Telomerase is 
composed of telomerase RNA (hTR), telomerase relative 
protein (TP1) and telomerase reverse transcriptase 
(hTERT), and its main functions are catalyzing and 
synthesizing telomere of chromosome with auto-RNA as 
template, maintaining relative stabilization of 
chromosome and length of telomere, and making cells 
continue division, so as to prolong life of cells. hTERT 
expresses in a large part of malignant cancer cells but 
does not express in normal tissues, while the other two 
compositions of telomerase widely express in both tumor 
tissues and normal tissues. Studies indicate that hTERT 
gene is closely correlated with telomerase activity, and 
its expression in tumor cells is a main factor determining 
telomerase activity, so regulating telomerase activity 
hopefully become a new probing way for treatment of 
cancers from molecular level.5,6 
The pathogenic factor and pathogenesis of gastric cancer 
in traditional Chinese medicine are more complicated, 
with different cognition for distinguished physicians of 
the past. QIU Jia-xin maintains that “spleen” is the 
foundation of gastric cancer, and its pathogenic factor 
and pathogenesis are related with “deficiency”, 
“phlegm”, “stasis”, and “toxicity”.7 WANG Xiao-mei 
holds that qi deficiency and blood stasis are main 
pathogenic factor and pathogenesis of tumor formation.8 
According to literature of traditional Chinese medicine 
and academic thought of physicians in past ages, and in 
combination with his own clinical practices of many 
years in treatment of gastric cancer, Prof. WEI Pei-kang 
considers that cancer is a visible pathogen and most 
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cancers are formed by interaction of pathogenic phlegm, 
qi and fire; among them, phlegm stagnation into mass is 
the pathogenic key of tumor final formation, and he 
establishes the method of eliminating phlegm and 
resolving masses as the basic principle of tumor 
treatment.9 XtSjR is an empirical prescription applying to 
treatment of gastric cancer for many years with a 
satisfactory therapeutic effect.9 XtSjR is modified on the 
basis of Daotan Decoction (Decoction for eliminating 
phlegm), which is a representative recipe for eliminating 
phlegm and resolving masses, and it was firstly recorded 
in the Fu Ren Da Quan Liang Fang (The Complete 
Effective Prescriptions for Women). In this recipe, Ban 
Xia (半夏 Rhizoma Pinelliae) and Tian Nan Xing (天南
星  Rhizoma Arisaematis) were used for eliminating 
damp and phlegm, disintegrating masses and dispersing 
accumulation of pathogen; She Mei ( 蛇莓  Herba 
Duchesneae) and She She Cao (蛇舌草 Herba Hedyotis 
Diffusae) for removing toxic substances and eliminating 
phlegm, relieving swelling and resolving masses; Quan 
Xie (全蝎 Scorpio) and Wu Gong (蜈蚣 Scolopendra) 
for removing obstruction in the collaterals and 
eliminating phlegm, and removing toxic substances and 
resolving masses; Ji Nei jin (鸡内金  Endothelium 
Corneum Gigeriae Galli), Da Zao ( 大枣  Fructus 
Jujubae), and Zhi Gan Cao (炙甘草 prepared Radix 
Glycyrrhizae ) for strengthening the spleen and stomach, 
coordinating the actions of various ingredients in the 
prescription, and reducing their toxicities. All the 
ingredients of the recipe jointly functioned to eliminate 
the phlegm toxicity and remove masses. 
The study results show that the mean tumor weight in the 
low-dose, middle-dose or high-dose XtSjR groups is 
significantly lower than that in the model group (P<0.01), 
suggesting that XtSjR has a significant inhibiting action 
on gastric cancer cells. Telomerase is an adjustable 
enzyme, intervention of exogenous factors can inhibit 
expression of telomerase, and effective inhibitors of 
telomerase possibly make tumor cells at division stage 
rapidly aging and dying; Positive expressions of hTERT 
protein and mRNA are significantly decreased in all the 
three XtSjR groups with dose-dependent relation, and 
with the most obvious action on hTERT protein and 
mRNA positive expressions in the high-dose group as 
compared with the model group (P<0.01), indicating that 
XtSjR can significantly inhibit telomerase activity of 
tumor cells, promote natural apoptosis of cancer cells 
after mitochysis. Therefore, it is inferred that the target 
point of XtSjR inhibiting tumor cell growth possibly is at 
the link of telomere regulating cell proliferation, through 
down-regulating hTERT protein and mRNA expressions 
to inhibit activity of telomerase, making the length of 
cancer cell of telomere gradually shorten and lose 
unlimited proliferation ability, so as to play the role of 
inhibiting tumor cell proliferation.  
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